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0 Ink tonk with pressure regulation means, Ink Jet cartridge having said tank and recording apparatus 
therefor. 
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® There is disclosed an Ink jet cartridge composed 
integrally of a recording head and an ink tank, whteh 
are constructed in mutually separable manner, in 
order to enable repeated use of the recording head 
by tank replacement. In an ink supply part in the ink 
tank, an elastic partition wall Is provided with a slit 
which is normally closed but is opened under a 
predetermined pressure difference. The stit is so 
designed as to generate an appropriate negative 
pressure on the recording head, thereby preventing 
ink leakage. /Uso a slit shielding valve member is 
provided to shield the slit at the abnipt inhaling 
acUon of the ink tank at the detaching of the ink tank, 
in order to prevent air intruston into the ink tank. 



FIG.IA 
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BACKGROUND OF THE INVENTION 

FteM of the Invention 

The present invention relates to an ink tank 
equipped with a negative pressure regulating 
mechanism, an ink jet cartridge composed of said 
tank and a recording head for ink discharge con- 
nected to said tank, and an ink jet recording ap- 
paratus in whteh said cartridge is detachably moun- 
ted. 

Related Background Art ^ 

For facilitating the ink replenishment in the 
conventional ink jet recording apparatus, particu- 
larly ink jet printers, there has been proposed an 
ink je! cassette of cartridge type, or an ink jet 
cartridge which integrally includes a recording head 
and an ink tank and is interchangeable constnicted. 

As an example. Fig. 9 iUustrates an ink jet 
recording apparatus of ink cassette type, with a 
fixed ink tank, wherein show are an ink cassette 
800. an ink supply hibe 650. and a pump 20. In 
this case, a recording head 10 is mounted in the 
main body of the printer and is connected by a 
tube or the like to an ink supply part of the ink 
tank, and a separate ink cassette is placed by the 
operator in a predetermined position in said main 
body, whereby the Ink cassette and an ink tank 
connector are coupled to enable the ink supply. 
However, since the ink cassette itself is not pro- 
vided with a negative pressure, if the recording 
head 10 is placed at a same height as the ink 
cassette, the head pressure of the ink cassette is 
applied to the nozzles of the recording head 10, 
thus eventually causing Ink leakage from said noz- 
zles. Therefore, in such ink cassette system, the 
negative pressure to the recording head 10 is gen- 
erated by the head relative thereto, namely by 
positioning the ink cassette by a required positional 
head pressure H below the recording head 10. 
However, in such conventional ink cassette system, 
in which the recording head and the Ink cassette 
are connected by a tube, the printer main body is 
difficult to compactize as there are required spaces 
for installing the ink cassette and for connecting 
tube. Also in case the recording head and the ink 
cassette are connected by a tul>e. the printing 
speed is difficult to improve as the ink has to be 
brought to the recording head from the ink cassette 
through the tube, by means of the capillary action 
of the nozzles of said recording head. The ink 
cassette, if attached to the side of the recording 
head, will dispense with the space for the connect- 
ing tube and enable the improvement in the print- 
ing speed, but in such arrangement it is difficult to 
tocate the ink cassette and the recording head side 



by side since the negative pressure is generated 
by the positional head pressure at the height of the 
ink cassette to the recording head and the ink 
cassette itself has no negative pressure. 

5 On the other hand, for ink storage in the ink jet 
cartridge integrally containing a recording head and 
an ink tank, there is already knovm a method of 
impregnating a porous member with ink. as dis- 
closed in the U.S. Patent No. 4.771,295 corre- 

10 spending to the Japanese Patent Ijtd-Open Ap- 
plicatton No. 63-87242. 

However, such method is unsatisfactory in the 
volume efficierKy since the ink is impregnated In a 
porous member such as sponge, and tfie increase 

15 * in the tank capacity is difficult to attain since the 
negative pressure increases with the decrease of 
ink in the tank, thus leaving a certain unusable 
amount of ink therein. 

For improving the volume efficiency there Is 

30 preferred direct storage of ink in the container, and. 
for such purpose, there is known a method of 
storing ink in a rubber bladder, as discbsed in the 
U.S. Patent No. 4.509.062 corresponding to the 
Japanese Patent Laid-Open Applicafkm No. 59- 

25 98857. 

However, such method is still unsuitable lor the 
increase In tank capacity, as it is associated with a 
drawback of fluctuation of pressure to the recording 
head, resulting from ink vibration in the tank caus- 

30 ed for example by the carriage movement Also 
there is a drawback that a conskferable amount of 
unusable ink remains In the tank, as the negative 
pressure maintained by the nibber bladder in- 
creases with the decrease of ink therein. 

35 in order to resolve these drawbacks, the 

present inventors proposed pressure regulation 
means which is very simple in structure and has 
also a valve function capable of stable supply and 
shut-off of liquid. More specifically, pressure regu- 

40 lation means having valve function and consisting 
of an elastic member with a slit which is closed in 
the normal state but is opened at a certain pres- 
sure difference is provided in the ink tank, thereby 
enabling ink supply to the recording head with the 

4$ fiqwd pressure on the nozzles controlled within a 
predetennined range. More precisely, there is pro- 
vided, in the ink tank or in the ink path, a partition 
wall of an elastic material with vah/e function 
{hereinafter called slit bladder) which is deformed 

50 to open the slit when the difference Iwtween the 
internal and external pressures is at least equal to 
a predetermined value, but assumes the original 
state to close the slit when the pressure difference 
is lower than a certain value. 

55 Such configuration has enabled stable ink dis- 
charge with an ink tank of a large capacity. The 
use of such ink tank of large capacity is preferable 
in attaining the advantages such as reduced run- 
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ning cost, in the configuration employing separated 
recording head and ink tank. Part^larly the use of 
the sfit bladder has enabled to increase the raSo of 
stored ink amount to the ink tank, and to store a 
large amount of ink In a compact Ink tank. This fact 
has realized a configuration in which the recording 
head and the ink tank are integrally constmcted in 
the printer, and has provided a simpier and less 
expensive ink tank. In comparison with the conven- 
tional separated configuration in which the ink tank 
is fixed in the Interior of the main body of the 
printer and is connected to the recording head 
through a tube. 

However, in the configuration with tRe sepa- 
rated ink tank, the pressure of the recording head 
can never be ahrays same as that of the ink tank at 
the attaching or detaching operatkMi thereof, so that 
the ink always ftows to the lower pressure skto 
through the connecting tube therebetween. Air 
eventuaHy present in said tut>e may enter the ink 
tank, and such air in the ink tank may be intro- 
duced into the recording head through the connect- 
ing tube and to the nozzles of said recording head, 
thus resulting in failure in the ink discliarge from 
the nozzles. 

Also if the recording head contains air In a 
state with zero or a slight negative pressure, said 
air may be inhaled rapMly by the pressure In the 
slit bladder and may intnide Into the ink bag. 
constituting the main Ink container of the ink tank 
through the slit bladder. Such air intrusion Into the 
ink bag may cause Ink leakage from the nozzles for 
example when the bag is pressurized by air expan- 
sion under a change in the atmospheric conditions 
such as a high temperature. 

Though the air intruding into the recording 
head can be eliminated by a recovery pump pro- 
vided in the printer itself, but the air intruding into 
the ink bag of the nnaln tank through the slit blad- 
der is difficult to remove as it tends to stick to the 
bag or bk>cked by the sKt bladder. Such ink Intru- 
sion has therefore to be securely prevented. 

Besides the integral ink jet cartridge including 
the recording head and the ink tank is desired to 
be free from ink leakage and to provide satisfactory 
print quality in the horizontal or vertical position. In 
order that a same cartridge can be used in different 
models of printer. For this reason the range of 
negative pressure permissible in the ink tank be- 
comes narrower, so that effective utilization of ink 
cannot be attained. In addition, if the ink tank 
capacity is diversified, a recording head has to be 
prepared matching each ink tank. 

Furthermore, for compactizing the printer itself, 
it is desired to further compactize the ink jet car- 
tridge. However, tho ink jet cartridge integrally in- 
cluding the ink tank, if compactized. leads to an 
increase in the running cost since the recording 



head becomes unusable when the Ink runs out and 
the level of compactization has not yet been sat- 
isfactory. 

5 SUMMARY OF THE INVENTION 

In consideration of the foregoing, a first object 
of the present invention is to provide means ca- 
pable of shielding the slit for preventing intrusion 

10 of air from the slit in stable manner with a very 
simple structure. 

A second object of the present invention is to 
provkte an ink jet cartridge capable of provkfing 
various print modes with satisfactory print quality, 
and an ink jet recording apparatus capable of 
mounting such ink jet cartridge. 

The above-mentioned first object can be at- 
tained, according to the present invention, by an 
ink tank provided with an ink supply unit for storing 

20 and supply ink, wherein said ink supply unit is 
provided with a partition wall composed of an elas- 
tic material with a slit which is normally ctosed but 
is opened by a predetermined pressure difference, 
and there is provided, in an area between said 

25 partition wall and said ink supply unit shiekl means 
capable of shiekJing said sot in response to a 
pressure change in said area. 

Also there is provided an ink jet cartridge com- 
posed integrally of recording means capable of ink 

30 discharge and an ink tank containing ink to be 
supplied to said recording means, and adapted to 
be detachably mounted on an ink jet recording 
apparatus capable of image recording by fonning 
Ink dots on a recording material, wherein said re- 

35 cording means and said ink tank of the cartridge 
are constructed separably, an ink supply unil m 
said ink tank is provided with a partition wall com- 
posed of an elastic material with a slit which is 
normally ctosed but is opened by a predetermined 

40 pressure difference, and there is provided, in an 
area between saHl partition wall and said Ink supply 
unit, shieW means capable of shielding said slit In 
response to a pressure change in said area. 

Furthermore there is provided an ink jet record- 
's ing apparatus equipped with a support member for 
mounting and supporting an ink jet cartridge com- 
posed integrally of recording means capable of ink 
discharge and an ink tank containing ink to be 
supplied to said recording means, and means for 

so transporting a recording material on which desired 
recording is formed by the ink discharged fiom 
said cartridge, w^rein said recording means ond 
said ink tank of the carUidge are constructed s jp- 
arably. an ink supply unit in said ink ii.»k Is pro- 

55 vided with a partition wall composed of an elastic 
material with a slit which Is normally closed but is 
opened by a predetermined pressure diflerence. 
and there is provided, in an area between said 
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partition wait and said ink supply unit, shield means 
capable of shielding said slit in response to a 
pressure change In said area. 

As explained above, slit shielding means ca- 
pable of shielding a slit, constituting the pressure 
regulation means, at a controlled pressure or above 
but not innuenclng the function of said pressure 
regulation means below said controlled pressure, is 
provided in an area between an ink supply unit in 
the ink tank and a $m bladder, thereby preventing 
the intrusion ol air thrmjgh said slit bladder and 
preventing the intrusion of air, eventually passing 
through the slit bladder, into the ink bag. 

Also the foregoing second object can be at- 
tained, according to the present inventkm. by an 
Ink cartridge composed Integrally of recording 
means capable of ink discharge and an ink tank 
storing ink to be supplied to said recording means, 
and adapted to be detachably mounted on an Ink 
jet recording apparatus capable of recording a 
character or an image by forming ink dots on a 
recording material, wherein said recording means 
and ink tank of the cartridge are constnicted sep- 
arably, an ink supply unit in said ink tank being 
provided with a partition wall composed of an elas* 
tic member with a slit which is normally closed but 
is opened by a predetermined pressure difference, 
and said partition wall being provided with an elas- 
tic modulus, a curvature and a thickness selected 
according to the capacity and external dimension 
of said ink tank and the mode of use of said 
cartridge. 

Furthermore there is provided an ink jet record- 
ing apparatus for recording a character or an image 
by forming ink dots on a recording material, com* 
prising a support member for detachably mounting 
and supporting an ink jet cartridge and means for 
transporting the recording material on which a de- 
sired recording is to be formed by the ink dis- 
charged from said cartridge, wherein said cartridge 
is composed integrally of recording means capable 
of ink discharge and an ink tank containing ink to 
be supplied to said recording means, said record- 
ing means and ink tank of the cartridge l>eing 
constructed separably, an ink supply unit In said 
ink tank being provided with a partition wall com- 
posed of an elastic member with a slit which is 
normally ctosed but is opened by a predetermined 
pressure difference, and said partitk)n wall being 
provided with an elastic modulus, a curvature and a 
thickness selected according to the capacity and 
external dimension of said ink tank and .the mode 
of use of said cartridge. 

By constructing the recording tiead and the ink 
tank in mutually separable manner and providing a 
predetermined position of the ink tank with a parti- 
tion wall of an elastic material with a slit 
(hereinafter called slit bladder), there can be ob- 



457 A2 6 



tained a cartridge that can adapt to various capacit- 
ies of ink tank arid various printing modes of re- 
cording head, by simply replacing the ink tank 
while emptoying a same recording head. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figs, 1 A and IB are views showing a sGt Mad- 
der and a slit shield vah/e in a first emt)odiment 

10 of the present inventton; 

Fig. 2 is a cross-sectional view of an ink car- 
tridge including an ink tank wHh a slit shiekJ 
valve of the first embodiment of the present 
invention, shown in a state with the slit cbsed: 

15 • Rg. 3 is a cross-sectional view of an ink car- 
tridge Including an ink tarUc vrith a slit shieM 
valve of the first embodiment of the present 
inventicm. shown in a state with the slit open: 
Rg. 4 is a cross-sectional view of an ink car- 

20 tridge. with a separated ink tank with a slit shieM 
valve of the first emtxxfiment of the present 
invention, shown In a state with the slit closed; 
Fig. 5 is a schematic view of an ink jet cartridge 
with a replaceable small-capacity ink tank incor- 

25 porating a slit bladder, constituting a second 
embodiment of the present inventran: 
Fig. 6 is a schematic view of an ink jet cartridge 
of vertical positioning with a replaceable 
medium-capacity ink tank incorporating a sRt 

30 bladder, constituting a third embodiment of the 
present invention; 

Rg. 7 is a schematic view of an ink jet cartridge 
of horizontal positioning with a replaceable 
medlum-ca^city ink tank incorporating a slit 
35 bladder, constituting a third embodiment of the 
present invention; 

Rg. 8 is a schematic view of an ink jet cartridge 
with a replaceable large-capacity ink tank incor- 
porating a slit bladder, constituting a fourth em- 
40 bodlment of the present invention; 

Rg. 9 is a schematic view of an ink jet recording 
apparatus employing a conventional ink cas- 
sette: 

Rg. 10 is a chart showing the relationship be- 
45 tween the negative pressure generated by a slit 
bladder and the thickness thereof; 
Fig. 11 is a view showing the recording state 
with a horizontally placed printer in which moun- 
ted is an ink jet cartridge with a replaceable 
50 smalNiapadty ink tank incorporating a slit blad- 
der, constituting the second embodiment of the 
present invention; 

Rg. 12 is a view showing the recording state 
with a vertically placed printer in which mounted 
55 is an ink jet cartridge with a replaceable small- 
capacity ink tank incorporating a slit bladder, 
constituting the second embodiment of tt)e 
present invention: 
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Rg. 13 Is a view showing a vertically positioned 
printer which can be vertically or horizontally 
placed and is provided with an ink jet cartridQe 
with a replaceable medium-capadty ink tank for 
vertical positioning. ifKorporating a slit bladder 5 
and constituting the third embodiment of the 
present invention; 

Fig. 14 is a view of a printer for horizontal 
positioning, provided with an ink jet cartridge 
with a replaceable medium-capacity Ink tank in- »o 
corporating a slit bladder, constituting the third 
emtxxliment of the present invention; ar>d 
Fig. 15 is a view of a printer for horizontal 
positioning, provided with an ink jet^carlridge 
with a replaceable large- capacity ink tank incor- 15 
porating a slit bladder, constituting the fourth 
embodiment of the present invention. 

DETAILED DESCRI PTION OF THE PREFERRED 
EMBODIIi^ENt^ " 20 

(Embodiment 1 ) 

Now the present invention will be clarified in 
detail by emlxxJiments thereof shown In the at- 25 
tached drawings. Figs. 1A to 2 show a first embodi- 
ment of the slit bladder of the present invention, 
and Rgs. 1A and IB illustrate a slit bladder to be 
mounted on the ink tank of the present invention, a 
mounting member therefor and a slit shield valve. M 
Ftg. 2 shows an ink jet cartridge composed of a 
recording head and an ink tank in separate stmc- 
ture and including a sfil bladder in said ink tank. 

Referring to Figs. 1A, and 2 to 4. a sTit bladder 
100 is composed of an elastic material with a 3S 
hardness of 15 - 70" {JISA). preferably 25 - 50*. 
Preferred examples of said elastic material include 
silicione rubber. SBR. 8RIR, EPM. EPDM. butyl 
rubt>er. chloroprene rubber, urethane rubber, 
fluorinated rubber, nitrite rubber. acryHc rubber. 40 
pofysulfurized rubber. ethylene rubber, 
fluorosilicone rubber, and SEP rubber (silicone-de- 
natured ethylene-propylene rubber). 

These materials, being maintained in contact 
with ink in the ink tank, shouki be free from sub- 45 
stances that influence the physical properties 
(surface tension, viscosity etc.) of the ink or are 
dissolved into the ink. At the same time, these 
materials should be free from variations in the 
physical properties by the ink. so 

There are also shown a slit 110. and a mount- 
ing member 120 for the slit bladder. Said mounting 
member has a form matching the external periph- 
eral form of the base portion of the bladder, and is 
oval in the present embodiment ss 

On the upper face of the bladder mounting 
base portion of said mounting member 120. there 
is provided a slit shield valve 130. which prevents 
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intrusion into the ink bag. of air entering when the 
ink tank is detached from the recording head. 

I^ore specifically, if the pressure of an ink tank 
250 is lower than that of a recording head 500. 
when the ink tank 250 is attached, the air and ink in 
the recording head 500 are inhaled through a con- 
necting tube 200 connecting said recording head 
500 and ink tank 250. in such a direction as to 
rapidly decrease the pressure inside a s&t bladder 
100. In such state, because of the inhafing force, 
the slit bladder 100 deforms to an expanded state 
beyond the original state. As a result, air and ink 
may intrude into an ink bag 300, constituting the 
main ink reservoir of the ink tank 250, through the 
snt itO at the end of the sHt bladder 100. At this 
point, hovraver. the end portion 132 of the slit 
shield valve 130 moves toward the slit 110 under 
the inhafing pressure of the ink and air. kiereby 
covering the sQt 1 10. Consequently, even if air is 
supplied to the slit, it cannot enter the ink bag 
through said slit 110. 

When the pressure of the recording head 500 
is subsequently balanced with that of the iiik tank 
250. the end portion 312 of the slit shield valve I30 
returns to the original position, thereby not afflicting 
the ordinary valve function of the slit 110. 

In the present emt>odiment. the slit 110 of the 
slit bladder 100 and the end portion 132 of ttid slit 
shield valve 130 are mutually spaced, in the normal 
state, by a gap of 0.5 mm. 

The positive pressure required for the slit 
shiekt vake 130 to shield the slit 110 is prt.rcrably 
0 mm water head or higher, more preferabi-, ♦ 30 
mm water head or higher. 

In the present embodiment, said siit snield 
valve 130 is composed of an elastic material, which 
is advantageously composed, for exampte. of sili- 
cone rubber. SBR. BRIR. EPM. EPOhA, bul,i 'ub- 
ber, chloroprene rubber, urethane rubber, flu: .mat- 
ed rubber, nitrite rubber, acrylic, rubber, pofysul- 
furized rubber or ethylene rubber. Also similar ef- 
fects can nahirally be obtained by a mecht'tnical 
valve controlled in one direction. 

However these materials, being maintaia&d in 
contact with the ink In the ink tank, should bo free 
from substances that may vary the physical prop- 
erties (surface tension, viscosity etc.) of tii* -^k or 
may be dissolved in the ink. Also these <* atcials 
should not cause variations in the physical piop>- 
erties by the ink. 

In said slit shieW valve 130. the er. j fn-wiion 
132 should preferably t>e thinner than o;li-;i por- 
tions, in order to attain better response, h. :he 
present embodiment, the end portion has a ' •ck- 
ness of 0.1 mm while other portions ha-.c a : lick- 
ness of 0.3 mm. 

The slit bladder 100 is mounted on the r-- ant- 
ing member 120 in such a manner than the s: : 1 10 
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of said b!aci'!^' lOO is perpendicutar to the longer 
axis of the form of said mounting memt>6r 
120. As a f -s'jit. the lateral wan of the slit tAadder 
shows a d-'fef^nce In tension, between the direc- 
tions of lo-^^ axis and shorter axis of the oval 
mounting n r-^er 120. whereby the slit can be 
smoothly c ■ -^-^d by the crushing deformation of 
the bladde: However said angle may be aberrated 
within a ran;:-- o' 0 • 55 * . 

Rg. 2 £ vs the ink cartndge of the present 
embodiment employing a sttt bladder of the 
present inv-: - y in said ink cartrU^e. the record- 
ing head 500 and the ink tank 250 are rendered 
mutually detachable, so that the ink tank can be 
replaced when the ink therein runs out There are 
also shown a c-onecting portion 200 at the record- 
ing head side, and a connecting portion 210 at the 
tank side. A florible Ink bag 300 shrinks with the 
decrease of ink in the ink tank 250. vrith the ink 
discharge from the recording head 500. whereby 
the pressure in the ink lank 250 is maintained 
constant. There is also provided a sub tank cham- 
ber 180. Thg ink tank 250 is provided with an 
opening (not shown) to the atmosphere, In order to 
suppress unnecessary pressure fluctuation for the 
ink supply. 

In the pres'- it embodiment, the slit bladder is 
contained In the ink tank 250 and is separated from 
the sub tank chamber 180. There is illustrated a 
closed state of the slit 110, in which the slit bladder 
100 is in a completely restored state shown in Fig. 
1 A or in a slightly crushed state, thereby applying 
a liquid pressure not exceeding +30 mm water 
head to the nozzles of the recording head 500. In 
this state the ink does not easily leak from the 
nozzles, because the meniscus maintaining force of 
the nozzles is balanced with the internal pressure 
of the ink tank. 

As the ink in the sub tank chamber 160 de- 
aeases by the discharge of ink droplets from the 
recording head, the pressure in the sub tank cham- 
ber 160 is lowered and the slit bladder 10O gradu- 
ally shrinks. 

When the difference in the pressure between 
the sub tank chamber 180 and the ink bag 300 
exceeds a certain value in this manner, the slit 110 
opens as shown in Fig. 3 by the deformation of the 
slit bladder 100 itself, whereby the ink fk)ws from 
the ink bag 300 to the sub tank chamber 180. 
thereby gradually reducing said pressure differ- 
ence. With said decrease of pressure difference, 
the ink ftows to the slit bladder 100, whereby the 
bladder 100 gradually recovers from the crushed 
state aruj the slit 110 is closed. In this state the sub 
tank chamber 180 is in a lower pressure than in the 
ink bag 300. Consequently the states shown in 
Figs. 2 and 3 alternate during the printing opera- 
tion. In the stationary state, the sBt 110 of the slit 
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bladder 100 is ck>sed as shown in Fig. 2. On the 
other haf»d, when suction is temporarily applied to 
the nozzles for example by a suction pump, the slit 
110 opens because of the increased pressure dif- 

5 ference between the sub tank chamber 180 and the 
ink t>ag 300 as in the course of printing operatkMi. 
and subsequently returns to the stationary state. 

In order to obtain ink droplets In stable manner, 
the ink pressure appTied to the recording head 500 

10 is preferably in a range of 4-30 to -200 mm water 
head, more preferably in a range of 0 to -100 mm 
water head^ through the pressure control in the sub 
tank chamber 180. Also the material (hardness) and 
form of the slit bladder 100 and the form of the slit 

;s 110 have to t>e designed so as to satisfy the 
above-mentkjned conditfons. 

Rg. 4 shows a state in which the recording 
head 500 and the ink tank 250 are separated. The 
Ink tank 250 is provided, on a lateral face thereof. 

20 with a proiection 260 which engages with a groove 
270 of the recording head 500. and the commu- 
nicating state of ink is maintained by mutual en- 
gagement of said projection and said groove. 

As explained in the foregoing, in a liquid stor- 
25 age tank provided with pressure regulation means 
composed of an elastic mernber with a sttt which is 
normally ctosed but is opened by a predetermined 
pressure difference, there is provided, either in said 
tank or in a ftow path between said pressure regu- 
30 lation means and a recording head for ink dis- 
charge, slit shield means which shieWs a slit of 
said pressure regulation means at a predetermined 
pressure or thereabove but does not affect the 
functkm of said pressure regulation nteans. thereby 
35 preventing the intrusion, into the ink bag, of air 
entering at the attaching or detaching of the ink 
tank. 

As a result, even vrhen the ink tank containing 
air in the ink bag is left in a high temperature 
40 condition, there will not result pressurization by the 
expansion of air in the ink bag and the ink leakage 
resulting therefrom, so that the performance of the 
ink tank hokJing Rquid ink is significantly Improved. 
In the following there will be explained embodi- 
es ments in which a recording head is used in con- 
nection wiht various printers or with tanks of dif- 
ferent ink capacity. 

[Embodiment 2] 

50 ^ 

Rg. 5 illustrates a second embodiment of the 
present invention, employing an ink jet cartridge 
with an ink tank of a small capacity of atXHJt 10 cc. 
wherein the recording head and the ink lank are 

55 mutually separatrfy constructed. In Rg. 5 there are 
shown a slit bladder 1100. a sfit 1110. a mounting 
member 1 120, a rib 1130 for defining the shrinking 
direction, a replacement ink tank 1150. a first Ink 
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reservoir 1160 of an extremety small capacity pro* 
vided on the recording head side, 1 second ink 
reservoir 1190 consisting of a flexible ink bag at 
the recording head side, a vibration preventing wan 
1200. an ink bag 1210. a guide member 1230 at $ 
the ink tank side, a guide member 1240 at the 
recording head side, an ink path 1280. a recording 
head 1300. and a connecting part 1320 between 
the recording head and the ink tank. 

In the second ink reservoir there is provided. ;o 
as shown in Rg. 5, a sKt bladder at an ink supply 
part constituting a junction to the recording head. 
Printers employing a small-capacity ink jet car- 
tridge are often so designed as to be operbble t>oth 
in the vertical and horizontal positions, so that the 
ink jet cartridge itself is required to be usable in 
vertical and horizontal positions, by the designing 
of the negative pressure of the slit bladder in 
consideration of the water head of the ink in the ink 
tank so as not to cause ink leakage and to provide » 
satisfactory printing quality in either of said posi- 
tions, and by the positioning so as to minimize the 
remaining ink in the ink tank. 

More specifically, the Ink presure applied to the 
nozzles of the recording head is + 50 mm head in 2S 
the vertical position as shown by (A) in Fig. 5, and 
+ 20 mm head in the horizontal position as shown 
by (C). The pressure applied to the nozzles of the 
recording head, determined by the difference t)e- 
tween the water head of the ink and the negative so 
pressure of the slit bladder, shoukf preferably be a 
negative pressure in the order of -10 mm head, in 
order to avoid ink leakage from said nozzles. 
Therefore, for preventing ink leakage from the noz- 
zles of the recording head, the minimum value of 3S 
the negative pressure of the slit bladder is selected 
at about -60 mm head, as the ink pressure applied 
to the nozzles of the recording head is larger in the 
vertical position. Also the maximum value is prefer- 
ably selected as -100 mm head, in consideration of 4o 
the printing limit of the recording head, namely a 
limit not causing deterioration in the print quality 
resulting from the decrease In the water head pres- 
ure of the ink in the ink tank, before the ink runs 
out in the ink tank. Consequently the elastic 4S 
modulus, curvahire and thickness of the slit bladder 
should be suitably selected in such a manner that 
the negative pressure of the slit bladder falls within 
the above-mentioned range of -105 2 45 mm head. 

Rg. 10 shows the relationship between the 50 
negative pressure applied by the bladder to the 
recording head and the thickness of the elastic 
material constituting the bladder, in various hard- 
nesses represented by JISA. This chart altows to 
easily determine the thickness range of the slit 55 
bladder providing the desired negative pressure 
range, but said thickness range varies depending 
on the hardness as the incHnatkm of the curve is 



variable. SaM thickness range should preferably be 
wkfer, since the thickness affects the productivity 
of the sHt bladder. 

In the present embodiment with the negative 
pressure of the sfit bladder within a range of -1 OS 1 
45 mm. or from -60 to -150 mm. the thickness ol 
the bladder is from 0.23 to 0.37 mm for a aibber 
hardness of 40'. from 0.28 to 0.44 mm for a 
rubber hardness of 30* . and from 0.36 to 0.54 mm 
for a rul>ber hardness of 20 ' . 

The ink tank v«th a tank capacity of 10 cc or 
less can also be designed for both vertical arnJ 
horizontal positioning, by selecting the negative 
pressure of the bladder within the printing pressure 
range of the recording head in such a manner as 
not to cause ink leakage by the ink pressure in the 
ink tank applied to the nozzles of the recording 
head, when the ink jet cartridge including said 
recording head and said ink tank is vertically posi* 
tkmed. and by placing the slit bladder in such a 
position as to minimize the remainir^ ink in the ink 
tank. Such an ink jet cartridge with an Ink capacity 
exceeding 10 cc can also be realized to a certain 
extent by appropriate designing of the negalive 
pressure and the position of the slit bladder, com- 
bined with appropriate selection of the form of ttie 
ink tank so as to suppress the water head of ink in 
the ink tank. However, in an ink tank of a small 
capacity, the proportion of the unusable ink, re- 
maining below the slit of the bladder of tno ink 
tank, will increase unless the size of the slit bi;idder 
itself is also made small. Consequently, in duSi^n- 
ing the negative pressure, it is necessary to at lirst 
select the curvature of the slit bladder so as to 
minimize the size tfYereof, and then the elastic 
modulus and the thickness for obtaining thu de- 
sired negative pressure range. 

[Embodiment 3] 

Rgs. 6 and 7 iHustrate a third embodiment of 
the present invention, wherein the ink jet Curtridge 
is composed of a recording head and a mcjium- 
capacity ink lank of about 40 cc in mutually sepa- 
rate configuration. In Rgs. 6 and 7 there are sMo^n 
a slit bladder 1100. a slit 1110. a mouniii i. f »?rn- 
ber 1120. a rib 1130 for defining the direct of 
deformation, a replacement ink tank 1 1 SO. a i.rst 
ink tank 1180. a second ink tank 1190. a vioraiion 
preventing wall 1200. a guide member 1230 nl tne 
ir>k tank side, a guide member 1240 at the i-. :cid- 
tng head side, an Ink path 1280. a recording head 
1300. and a' connecting part 1320 between the 
recording head and the ink tank. 

Fig. 6 shows a medium-capacity ink jet car- 
tridge for vertical positioning, with a slit b:. .i Jor in 
the illustrated position. In this case the r. ..a- ve 
pressure of the slit bladder can be dusijn^a in 
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considr- -:* 0P -f t»^e head of the ink In the ink tank 
in vert!Ca: • * ^'o - og. More spodficalJy. the head 
pressure c- i* ^ the ink tank, applied to the 
nozzles o? ^cording head in the vertical posi- 
tion, is *6C -^rri 3S indicated by 0. In order to 
prevent i-'k lo:.ku-o from said nozzles, the pressure 
appfled i! er- :o. which is equal to the difference 
betwee** t ie vi ar head pressure of ink and the 
negative ^rc u-e of the slit bladder, shouW prefer- 
8l)ly be "i n * ^ * tive pressure in the order of -10 mm 
head. Ccnst I'joniiy the minimum value of the neg- 
ative pres£',:ie of the sUt bladder is about -70 mm 
head. T: r-.v' num value is preferably -isamm 
in consid^ ra -n of the printing pressure range of 
the recording I* :ad. in order that the print quafity is 
not deteHo'''"l v.ith the decrease of the head of 
ink in the iri- -snk. before the ink runs out Con- 
sequently Ih 5 ?'=t bladder can be so designed as to 
have the neov':"i pressure in a range of -140 t 40 
mm heac^. by suitable selection of the elastic 
nrK>dutus. cur/a*'jrs and thickness. 

Fig. 7 sho -'S a medium-capacity ink jet car- 
trkJge fc h'^^ir->ntal positioning, with a sKt bladder 
in the iti:.str?.*od position. In this case the negative 
pressure of the slit bladder can be designed in 
conskforntic ' of the head of the ink in the ink tank 
in horizcnia' positioning. More specifically, the 
head pre*'"!'^ of ink in the ink tank, applied to the 
nozzles of :*^e recording head in the horizontal 
position, is -^20 mm head, as indicated by E. In 
order to prevent ink leakage from said nozzles, the 
pressure applied thereto, which is equal to the 
difference between the water head pressure of ink 
and the negative pressure of the slit bladder, 
shouhj preferably be a negative pressure in the 
order of -lO mm head. Consequently the minimum 
value of the negative pressure is about -30 mm 
head. The ma.>?imum value is preferably '150 mm 
in consideration of the printing pressure range of 
the recordirQ head, in order that the print quality is 
not deteriorated with the decrease of the head of 
ink in the ink tank, before the ink therein runs out. 
Consequert'Jy the slit bladder can be so designed 
as to have the negative pressure in a range of -90 
♦ 60 mm head, by suitable selection of the elastic 
modulus, curvature and thickness. 

In the above-explained embodiment, the re- 
placement ink tank of medium capacity for vertical 
positioning can also be used in the horizontal posi- 
tioning, but the negative pressure range is narrower 
in the sOl bladder of the medium-capacity replace- 
ment ink tank for vertical positioning than in the slit 
bladder for horizontal positioning. Consequently the 
cost of the slit bladder can be reduced by design- 
ing the negative pressure for matching the replace- 
ment ink tank for the horizontal positioning, and the 
ink tank for horizontal positioning can be provided 
more inexpensivery by differentiating it from the ink 



tank for vertical positioning. As explained In the 
foregoing, it is rendered possible to provide the 
replacement ink tank with an appropriate negative 
pressure and to provide an exceOent cartridge ca- 

$ pabte of adapting to various apparatus with a single 
recording head, by constnicting the recording head 
and the replacement ink tank in mutually separable 
manner and providing the ink tank with the slit 
bladder with a negative pressure matching the po- 

10 sitioning of cartridge at the printing. H is also ren- 
dered possible to reduce the cost of the cartridge 
tor each positiorvng. 

Consequently the printer employing a medium- 
capacity ink jet cartridge as in the present emtxKJi- 

15 tnent can be designed for vertical and horizontal 
positioning, and the cartridge can be used in either 
position by selecting a corresponding ink tank, so 
that the recording head can be effectively used in 
repeated manner. 

20 

[Embodiment 4] 

Fig. 8 illustrates a fourth embodiment of the 
present invention, wherein the ink jet cartridge is 

25 composed of a recording head and a large-capac- 
ity ink tank of about 100 cc, in mutually separate 
configuration. In Rg. B. there are shown a slit 
bladder ttOO. a slit 1110. a mounting it 20. a rib 
1130 for defining the direction of defomiation. a 

30 replacement ink tank 1150. a first ink tank 1180. a 
second ink tank 1190. a vibration preventing wall 
1200. a guide member 1230 at the ink tank side, a 
guide member 1240 at the recording head side, an 
Ink path 1280. a recording head 1300. and a con- 

35 necting part 1320 between the recording head and 
the Ink tank. 

In the present embodiment if the ink jet car- 
tridge of a large capadty is positioned vertically, 
the water head of ink in the ink tank becomes as 

40 large as + lOO mm. whereby the negative pressure 
range permissible to the slit bladder becomes nar- 
row and Is unable to satisfy the required perfor- 
mance. Consequently the printer is designed with 
the horizontal position. In virhich the ink in the ink 

45 tank has a smaller water head. Fig. 8 shows a 
large-capacity Ink jet cartridge for horizontal posi- 
tioning, with a slit bladder in the illustrated position. 
In this case the negative pressure of the slit blad- 
der can be designed in consideratron only of the 

so water head of Ink in the Ink tank. 

More specifically, the pressure of ink in the ink 
tank, applied to the nozzles of the recording head 
in the horizontal position is +40 mm head, as 
indicated by G. In order to prevent ink leakage 

ss from the nozzles of the recording head, the pres- 
sure applied to said nozzles, corresponding to the 
difference between the water head of ink and the 
negative pressure of the slit bladder, is preferably a 
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negative pressure in the order oi -10 nun. Con- 
sequently the minimum value of the negative pres- 
sure of the sHt bladder is atxnjt -50 mm head. afKl 
the maximum value is preferably about -ISO mm in 
consideration of the printing pressure range of the 
recording head, so as not to cause deterioration in 
the print quality with the deaease of the water 
head of ink in the ink tank, before the ink runs out 
in the tank. Thus the negative pressure of the slit 
bladder can be designed to satisfy a range of -100 
X 50 mm head, by suitable selection of the elastic 
modulus, curvature and thickness. 

In case of the large-capacity ink tank, the slit 
bladder itself need not be made very small since 
the ink tank itself is large. Thus the tolerances for 
the rubber hardness and the thickness can be 
made larger, by selecting a large curvature. 

Rgs. 11 and 12 show different printing posi- 
tions of a printer toaded with an ink jet cartridge 
emptying a small-capacity replacement ink tank. 
Such printer, with an ink jet cartridge emptoying a 
smatl<apacity ink tank, may be used in the vertical 
and horizontal positions for printing operation. In 
Fig. 11 , the printer is horizontally positioned so that 
the ink jet cartridge is placed horizontally. In Rg. 
12. the printer Is vertically positioned so that the 
ink jet cartridge Is placed vertically. 

Rgs. 13 and 14 show printers loaded with an 
ink jet cartridge employing a medium<apacity re- 
placement ink tank. The printer shown in Rg. 13 
can be verticaUy or horizontally positioned, and is 
provided with a vertk:alty positioned ink jet car- 
tridge emptoying an ink tank for vertk^al positioning, 
but can also effect printing operation In the horizon- 
tal positioning. The printer shown in Rg. 14 is 
designed for horizontal positioning and is provided 
with a horizontally positioned ink jet cartridge em- 
ptoying a replacement ink tank for horizontal posi- 
tioning. As shown in these drawings, by construct- 
ing the ink tank separably for a common recording 
head, and providing the replacement ink tank with 
a slit bladder with optical negative pressure, the ink 
jet cartridge with the medium-capacity replacement 
ink tank can be used in both the vertical and 
horizontal positions by the use of an ink tank for 
vertical positioning, and can be used rrwre in- 
expensively by the use of a replacement ink tank 
for horizontal positioning. 

Rg. 15 shows an ink jet recording apparatus 
loaded with an Ink jet cartridge employing a large- 
capacity replacement ink tank. A large-capacity ink 
jet cartridge, if positioned vertically, win show an 
increased water head of ink in the ink tank, thereby 
the negative pressure range permissible in the slit 
bladder becomes narrower and cannot satisfy the 
required performance. Consequently the large-ca- 
pacity ink tank is designed for horizontal position* 
ing. In Fig. 15. therefore, the ink jet cartridge em- 



ploying a large-capacity ink tank is positioned hori- 
zontally. 

In Rgs. 11 to 15. a carriage HO is provided 
with a pin engaging with a spiral groove 5005 of a 

s lead screw 5004 which is rotated in forward and 
reverse directions by a motor 5013 through driving 
gears 5011. 5009. and is reciprocally moved in 
directions indicated by arrows a. b. The carriage 
HC supports a recording head 5025. and an ink 

10 cartridge 5026. A paper pressure plate 5002 
presses the paper to a platen 5000 atong the 
moving direction of the carriage. An automatic 
sheet feeder 5027 is normally provided on Ink jet 
recording apparatus with an ink jet cartridge of 

IS medium or largo capacity, as the number of sheets 
. to be printed is large. A photocoupler 5007. 5008 
serves as home position detection means for de- 
tecting the presence of a lever 5006 of the carriage 
and accordingly switching the rotating direction of 

20 the motor 5013. There are also provided a member 
5016 for supporting a cap member 5022 for cap- 
ping the front face of the recording head, and 
suction means 501 5 for sucking the interior of said 
cap, for effecting the recovery of the recording 

25 head by suction through an aperture 5023 in said 
cap. A cleaning blade 5017 and a memt)er 5019 for 
moving said blade front and back, are supported 
by a support plate 5018. The blade is not limited to 
such form, and already known cleaning blades can 

M naturally be used for this purpose. A lever 5012. for 
starting the suctkwi for the recovery of the record- 
ing head, is displaced by the movement of a cam 
5020 engaging with the carriage, and receives :ne 
driving force ol the motor through known transmis- 

35 sion means such as a clutch. 

Ttiese capping, cleaning and sucking oper- 
ations are executed at respective positions b/ ;.*ie 
function of the lead saew 5005 when the cairidje 
HC is placed at the home position area, but these 

40 Operations may also be conducted at suitobto tim- 
ings in the known manner. 

Among vartous ink jet recording methods, the 
present invention brings about a particular eflect 
when applied to a recording head or a recotding 

45 apparatus equipped with means for gonetaung 
thermal energy as the energy utilized for ink dis- 
charge and inducing a state change in ink by said 
thermal energy. 

The principle and representative configuralion 

50 of said system are disctosed. for example, in tne 
U.S. Patents Nos. 4,723.129 and 4.740.7^0. Tnis 
system is applicable to so-called on-d<:::i3n>J re- 
cording or continuous recording, but is |,uiticut4.-ly 
effective in the on-demand recording becnuse. m 

95 response to the applicatton of at least a Ui>ire signal 
representing the recording Information to an elec- 
trothermal converter element positior^oO coi re- 
sponding to a liqukl channel or a sheet cont3in.ng 
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liquid (ir^'K) therein, said element generates thermal 
energy -apr. ie of causing a rapid temperature 
increase ^xce-^J'ng the nucleus boiling point there* 
by indue ir^ film boiling on a heat action st^ace of 
the re'iordi'ig h^^ad and thus forming a bubble in 
said Tiqi i J ('>nk'> in one-to*one corresporxJence with 
said drive r- r^al. Said liquid (ink) is discharged 
through 3 (* - :harge opening by the growth and 
contractic 'i * said bubble, thereby forming at least 
a Oqutd dror'Rl. Said dHve signal is preferably 
formed as a r/.>>se. as it reaDzes instantaneous 
gro¥<rth and co-itraction of the but>bla. thereby at* 
taining highry ri^sponslve discharge of the ^liquid 
(ink). Such p':':i-d-shaped drive signal is preferably 
that disclosed in the U.S. Patents Nos. 4,463,359 
and 4.345.262. Also the conditions described In the 
U.S. Patent Ko. 4,313.124 relative to the tempera* 
ture incrcas ; rate of said heat action surface allows 
to obtain f-rrh-T improved recording. 

The ccnf^Quration of the recording head is giv- 
en by thr> combinations of the liquid discharge 
openings, tiqi.id channels and electro^thermal con- 
verter eien^^.nts with linear v rectartgutar fiquid 
channels, disclosed in the above-mentioned pat- 
ents, but a configuration c^sclosed in the U.S. Pat- 
ent No. 4.5SS.333 In which the heat action part is 
positioned In a flexed area, and a configuration 
disclosed in t^o U.S. Patent No. 4,559.600 also 
belor>g to the present invention. Furthermore the 
present invention is effective in a structure dis- 
closed in the Japanese Patent Laid-Open Applica- 
tion No. 50- 1 23670, having a slit common to plural 
electro-thef»Ti?.i converter elements as a discharge 
opening therpfor. or in a structure disclosed In the 
Japanese Patent Laid-Open Application No. 59- 
138461, having an aperture for at>sorbing the pres- 
sure wav<% cf thermal energy, in correspondence 
with each d: i charge opening. 

Also the recording apparatus is preferably pro- 
vided with emission recovery means and other 
auxiliary n*?ans for the recording head, since the 
effects of t!:e recording head of the present inven- 
tion can be stabilized further. Examples of such 
means for recording head include capping means, 
cleaning means, pressurizing or suction means, 
preliminary heating means composed of electro- 
thermal converter element and/or another heating 
device, and means for effecting an idle ink dis- 
charge independent from the recording operation, 
an of which are effective for achieving stable re- 
cording operMion. 

Furthermore, the present invention is not limit- 
ed to a recording mode for recording a single main 
color such as black, but is extremely effective also 
to the recording head for recording plural different 
colors or lull color by color mixing, wherein the 
recording head is either integrally constructed or is 
composed of plural units. 



As explained in the foregoing, it is rendered 
possible to design a suitable negative pressure for 
the ink tank according to the size of capacity 
thereof and the positioning of the recc^ding head at 

s printing, by constructing the recixding head and 
the ink tank in mutually separable manner, and 
providing the Interior of said ink tank with a parti- 
tion wall composed of an elastic matarial, with a sGt 
which is opened by the deformation of said parti- 

10 don waO under a predetermined pressure differ- 
ence and is closed when said pressure difference 
is eliminated. 

The negative pressure range permissible to the 
slit bladder varies depending on the ink tank ca- 
rs *pacity or the position of the recording head, but the 
designing of negative pressure for each ink tank 
attows to widen such permissible negative pressure 
range, thereby broadening ihe tolerance for the 
thickness of the slit bladder and reducing the cost 

20 thereof. It is also made possible to combine the ink 
tanks of difference capacities with a same record- 
ing head. Therefore, in an ink }et recording appara- 
tus for personal use. there can be employed an ink 
jet cartridge with a small-capadty ink tank whereby 

25 the printing is possible in different positions. In the 
ink jet recording apparatus for office-personal use. 
there can be emptoyed an Ink jet cartridge with a 
medium-capacity ink tank, and Uie apparatus can 
effect printing operation both in the vertical and 

30 horizontal positions by loading the recording head 
with an ink tank for vertical position, or can provide 
the ink tank more inexpensively by using an ink 
tank for horizontal position. In the ink jet recording 
apparatus for office use, there can be emptoyed an 

35 ink jet cartridge with a large-capacity ink tank, in 
combination with the recording apparatus limited 
for horizontal positioning. In this manner a single 
recording head can be empkiyed in different ink Jet 
recording apparatus from personal use to ofTtce 

40 use. 

Besides, the recording head can be used mul- 
tiple times by the replacement of the ink tank, so 
that the running cost can be reduced. Also the ink 
tank of medium or large capacity of the present 
45 invention does not require the space for installation 
in Uie main body of the apparatus and tiie space 
for the connecting tube, in comparison witii the 
conventtonal fixed ink tank, thereby allowing to 
compactize the recording apparatus. Also the print- 
so ing speed can be increased t>ecause of abserKe of 
the connecting tube between the recording head 
and the ink cassette. 

There is disclosed an ink jet cartridge com- 
posed integrally of a recording head and an ink 
ss tank, which are constructed in mutually separable 
manner, in order to enable repeated use of the 
recording head by tank replacement In an ink 
supply part in the ink tank, an elastic partition wall 

10 
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is provided with a silt wrhich is normally closed but 
is opened under a predetermined pressure dit> 
ference. The siit is so designed as to generate an 
appropriate negatrve pressure on the recording 
head, thereby preventing ink leakage. Also a sGt 
shielding vahre member is provided to shield the 
sBt at the abrupt inhaling action of the ink tank at 
the detaching of the Ink tank, in order to prevent air 
intrusion into the ink tank. 

Claims 

1. An ink jet cartridge Integrally composed of 
recording means capable of ink discharge and 
an ink tank axitaining ink to be supplied to 
said recording means, and adapted to be de* 
tachabty mounted on an ink jet recording ap- 
paratus for recording an image by forming ink 
dots on a recording member. 

wherein said recording means and said ink 
tank are constructed in mutually separable 
manner, and said cartridge comprises: 

a partition wall composed of an elastic 
material, provided in an ink supply part in said 
ink tank to said recording means and provided 
with a slit which is normally ctosed but is 
opened by a predetermined pressure differ- 
ence; and 

shield means provided in an area between 
said partition wad and said ink supply part and 
adapted to shlekJ said slit In response to a 
pressure variation in said area. 

2. An ink jet cartridge according to claim 1. 
wherein said partition wall functions as pres- 
sure regulation means for regulating the pres- 
sure of ink applied to said recording means. 

a An ink jet cartridge according to claim 1, 
wherein said recording means is adapted to 
effect ink discharge utilizing thermal energy 
and is provided with an electrothermal con- 
verter element for generating thermal energy. 

4. An ink jet recording apparatus provkJed with a 
support member for supporting an ink jet car- 
tridge integrally composed of recording means 
capable of ink discharge and an ink tank con- 
taining ink to t>e supplied to said recording 
means, and means (or transporting a recording 
memt>er on which a desired recording is 
formed by the ink discharged from said car- 
tridge; 

wherein said cartridge is to constructed 
' that said recording means and said ink tank 
are mutually separable, and said cartridge in- 
chides: 

a partition wait composed of an elastic 
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material, provided in an ink supply part in said 
ink tank to said recording means and provided 
with a slit which is normally ctosed but is 
opened by a predetermined pressure dHfer- 
s ence: and 

shtekl means provided in an area between 
said partition wall and sakS ink supply part and 
adapted to shield said slit in response to a 
pressure variation in said area. 

10 

5. An ink jet recording apparatus according to 
claim 4. wherein said partition wall functions as 
pressure regulation means for regulating \he 
pressure of ink applied to said recording 

IS means. 

6. An ink jet recording apparatus according to 
claim 4, wherein said recording means is 
adapted to effect ink discharge utilizing ther- 

20 mal energy and is provided witfi an electrother- 
mal converter element for generating ttiermal 
energy. 

7. An ink tank provided with an ink supply part for 
ss containing and supplying Ink. comprising: 

a partition wall provided in said ink supply 
part and composed of an elastic material with 
a slit which is normally ck)sed but is opened 
by a predetermined pressure difference; and 
so shiekl means provided in an area between 

said partition wall and said Ink supply part and 
adapted to shield saki slit In response to a 
pressure variation in said area. 

35 8. An ink jet cartridge integrally composed of 
recording means capable of ink discharge and 
an ink tank containing ink to be supplied to 
said recording means, and adapted to be de- 
tachably mounted on an ink jet recording ap- 
40 paratus for recording a character or an image 
by forming ink dots on a recording member. 

wherein said recording means and said ink 
tank are constructed in mutually separable 
manner, and said cartridge comprises a parti- 
es tion wan composed of an elastic material, pro- 
vided in an ink supply part In said ink lank to 
said recording means and provided wi;h a slit 
which is normally closed but is opened by a 
predetermined pressure difference, wherein 
so said partition wall is provided with an clastic 
modulus, a curvature and a thickness s*:i-Kted 
according to the capacity and external dimen- 
sion of said ink tank and the mode of use of 
said cartrkige. 

ss 

9. An ink jet cartridge according to claim 8. 
wherein said partition wan has a dom«^d or 
semispherical shape with a slit at the end 
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thereof, and functions as pressure regulation 
means for regulating the pressure applied to 
said recording means. 

ia An ink jet cartridge according to claim 8. 5 
wherein said recording means is adapted to 
ettect ink discharge utif^ing thermal energy 
and is provided with an electrothermal con> 
verter element for generating thermal energy. 

10 

11. An ink jet recording apparatus comprising: 

a support member for supporting an ink jet 
cartridge according to claim 8: and 

means for transporting a recording mem- 
ber on which a desired recording is formed by fs * 
the ink discharged from said cartridge. 

12. An Ink jet cartridge integrally composed of 
recording means capable of Ink discharge and 

an ink tank containing ink to be supplied to so 
said recording means and adapted to be de- 
tachabfy mounted on an ink jet recording ap- 
paratus for recording a character or an image 
by forming ink dots on a recording member, 

wherein said cartridge is so constructed 25 
that sakl recor(fing means and said ink tank 
are mutualty separable, and said cartridge in- 
cludes: 

a partition waP composed of an elastic 
material, provided in an ink supply part in said 30 
ink tank to said recording means, provided virith 
a slit which is normally ctosed but is opened 
by a predetermined pressure difference and 
adapted to satisfy the water head pressure In 
the vertical and horizontal positions of said ink 35 
jet cartrklge. 
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FIG. 9 
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FIG. 10 
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